A rod-shaped gram-positive anaerobic bacterium, strain HE8, was isolated from human feces. The isolate was able to convert the isoflavones daidzein and genistein to equol and 5-hydroxy-equol, respectively. Based on phenotypic and phylogenetic analyses, strain HE8 is described as a new species, Slackia isoflavoniconvertens.
daidzein in the presence of tetracycline (10 g ml Ϫ1 ; Roth, Karlsruhe, Germany) for 72 h at 37°C. The addition of tetracycline to the medium inhibited the growth of a large proportion of bacterial community members without affecting the conversion of daidzein to equol. Both the preparation and the incubation of microbial cultures were carried out under strict anoxic conditions as described elsewhere (17) . From the highest dilution containing equol-forming bacteria, serial dilutions were repeatedly prepared until a pure bacterial culture was obtained. The ability of cultures to form equol from daidzein was tested by high-pressure liquid chromatography/diode array detector analysis as described previously (17) .
Phenotypic characterization. Strain HE8 was a strictly anaerobic, rod-shaped bacterium, which appeared gram positive after staining and in the KOH test (7, 18) . The cells occurred in pairs or short chains. The Schaeffer-Fulton stain did not reveal any endospores (30) . Colonies grown on BHI agar (Oxoid, Wesel, Germany) or Columbia agar (bioMérieux, Marcy l'Etoile, France) after 48 h of incubation at 37°C were 1 mm in diameter, smooth, and translucent. Strain HE8 was asaccharolytic and capable of utilizing arginine. The isolate showed negative reactions for catalase, oxidase, and indole (Bactident; Merck, Darmstadt, Germany). Further biochemical characteristics of strain HE8 are given below in the species description and in Table 1 . The tests were performed using the API 20A, API Rapid ID 32A, API ZYM, and Vitek (ANI card) systems (bioMérieux, Marcy l'Etoile, France) according to the manufacturer's instructions with cells grown for 48 h on Columbia agar. In parallel, the type strains of the phylogenetically closest relatives Slackia faecicanis (DSM 17537), Slackia heliotrinireducens (DSM 20476) (German Collection of Microorganisms and Cell Cultures, Braunschweig, Germany), and Slackia exigua (CCUG 44588) (Culture Collection, University of Göte-borg, Sweden) were analyzed (Table 1) . Similar to S. faecicanis but in contrast to S. exigua and S. heliotrinireducens, strain HE8 showed negative results for the majority of tests, with positive reactions being obtained only for arginine dihydrolase, acid phosphatase, esterase (C 4 ), esterase lipase (C 8 ), and naphthol-AS-BI-phosphohydrolase.
Isoflavone conversion. Strain HE8 transformed 84 M daidzein within 10 h of incubation in BHI broth at 37°C completely (Fig. 1A) . The daidzein conversion started after 2 h of incubation with formation of the intermediate dihydrodaidzein,
immediately followed by equol formation. The maximal concentration of dihydrodaidzein (26 M) was detected after 8 h of incubation. The end product equol was formed at a maximal concentration of 52 M after 14 h. Compared to daidzein, genistein was converted by strain HE8 more slowly under identical conditions. Only after 20 h of incubation did the transformation of genistein start concurrently with the growth of the culture (Fig. 1B) . Hereafter, genistein was completely converted within 6 h to dihydrogenistein (83 M), which was partially transformed to 5-hydroxy-equol. After 42 h of incubation, 40 M of dihydrogenistein was still present in the supernatant. The conversion experiments and the analyses of metabolites were done as described previously (17) . Using the same conditions, the ability of the phylogenetically related Slackia species to convert daidzein and genistein was tested. S. faecicanis and S. heliotrinireducens did not transform any of the isoflavones within 96 h. Only S. exigua completely converted daidzein and genistein (50 M each), respectively, within 96 h. Whereas O-desmethylangolensin was formed from daidzein (16) , no metabolites were detected following genistein degradation.
While formation of equol from daidzein via dihydrodaidzein is catalyzed by several bacterial species (16, 17, 20, 21, 40) , the corresponding conversion of genistein to 5-hydroxy-equol has been demonstrated for only two strains, Mt1B8 and DZE (13, 17) . This may be due to the fact that genistein transformation has not been investigated. The enrichment of the intermediate dihydrogenistein in the course of genistein conversion by strain HE8 was reported previously for strain Mt1B8 (17) . However, the initial growth inhibition by genistein occurred only with strain HE8. The ability of strain HE8 to convert daidzein and genistein in the stationary growth phase was tested as described previously for strain Mt1B8 (17) . Similarly to strain Mt1B8, strain HE8 hardly converted daidzein and genistein when the isoflavones were added in the stationary growth phase to cells grown in their absence. The conversion rates (standard deviations) were 0. 16 Phylogenetic affiliation. The genomic DNA of strain HE8 was isolated (FastDNA Spin kit; MP Biomedicals, Heidelberg, Germany), and the 16S rRNA genes were almost completely amplified with the primers 27F (5Ј-AGAGTTTGATCCTGG CTCAG-3Ј) and 1401R (5Ј-CGGTGTGTACAAGACCC-3Ј) (4, 23) using the following PCR program: 4 min at 94°C; 35 cycles of 1 min at 94°C, 1 min at 50°C, and 2 min at 72°C; and finally 10 min at 72°C. The composition of the PCR mixture and the purification of the resulting amplicon were described previously (4). The purified PCR products were sequenced (Eurofins MWG Operon, Martinsried, Germany), and the nucleotide sequences were edited manually using the ContigExpress function of the Vector NTI Suite 9 software package (Invitrogen, Carlsbad, CA). Sequences encoding the 16S rRNA of organisms related to strain HE8 were obtained using the BLAST service of the NCBI website (http://blast.ncbi.nlm .nih.gov/Blast.cgi). Sequence alignment using the Bioedit software (Ibis Biosciences, Carlsbad, CA) revealed 91% identity of the 16S rRNA gene sequence (1,339 bp) of strain HE8 with the closest described relatives, Slackia exigua isolated from human oral lesions (91.4%), Slackia faecicanis from dog feces (90.9%), and Slackia heliotrinireducens from sheep rumen (90.6%) (15, 35) . Lower values of sequence identity were observed for strain HE8 and the equol-forming species Adlercreutzia equolifaciens (90.2%), Eggerthella sp. strain Julong 732 (89.9%) and strain DZE (87.6%) from human feces, Asaccharobacter celatus (90.1%) from rat cecum, and strain Mt1B8 from mouse intestine (88.8%), all of which affiliate within the Coriobacteriaceae (13, 16, 17, 20, 21, 36) . All of these bacterial strains produce equol from daidzein, with the exception of Eggerthella sp. strain Julong 732, which produces equol from dihydrodaidzein. The phylogenetic tree, generated by the neighbor-joining method using the software Clustal X 1.7 (12) and TreeView 1.0 (24), shows that strain HE8 together with the other known Slackia species forms a distinct cluster within the Coriobacteriaceae (Fig. 2) . Hybridization of DNA from strain HE8 with DNA from the Slackia species revealed 17.8 to 28.8% similarity (Table 1). The DNA GϩC content of strain HE8 was 58.5 mol%. These analyses were done at the German Collection of Microorganisms and Cell Cultures (DSMZ, Braunschweig, Germany) according to standard methods (3, 6, 9, 19, 31, 34) . Based on the main phenotypic characteristics and phylogenetic analyses, strain HE8 is a member of the genus Slackia within the Coriobacteriaceae. Whereas the new isolate can be phenotypically readily distinguished from S. exigua and S. heliotrinireducens, it shows a high degree of similarity to S. faecicanis in a large number of phenotypical traits (Table 1) . However, in contrast to strain HE8, S. faecicanis did not transform daidzein or genistein. The 9% 16S rRNA divergence from the three currently recognized Slackia species and DNA-DNA hybridization values of Յ29% indicate that strain HE8 represents a new species (38) , for which we propose the name Slackia isoflavoniconvertens. Beside Adlercreutzia equolifaciens, the newly isolated bacterium represents the second thoroughly characterized equol-forming species isolated from humans. The identification of bacteria responsible for equol formation in humans is an important step toward the elucidation of the observed interindividual differences and to a better understanding of the efficacy of ingested daidzein. Beside equol formation, the new species could also contribute to disease prevention in humans by its ability to convert genistein to 5-hydroxy-equol, which may be expected to show properties similar to those of equol.
Description of Slackia isoflavoniconvertens sp. nov. Slackia isoflavoniconvertens (i.so.fla.vo.ni.con.verЈtens. N.L. neut. n. isoflavonum, isoflavone; L. part. adj. convertens, converting; isoflavoniconvertens, isoflavone converting). Cells are grampositive short rods (2.4 ϫ 0.4 m) occurring in pairs or short chains and do not form endospores. Colonies grown on Columbia agar after 48 h of incubation at 37°C are 1 mm in diameter, smooth, and translucent. Strict anaerobe. Growth is stimulated by 1% arginine. Indole is not produced. Nitrate is not reduced. Gelatin and esculin are not hydrolyzed. Acid is not produced from glucose, lactose, mannitol, saccharose, maltose, xylose, arabinose, cellobiose, mannose, melezitose, raffinose, rhamnose, trehalose, sorbitol, glycerol, or salicin. Positive reactions are obtained for arginine dihydrolase, esterase (C 4 ), esterase lipase (C 8 ), acid phosphatase, and naphthol-AS-BI-phosphohydrolase. Negative results are obtained for catalase, oxidase, urease, ␣-glucosidase, ␤-glucosidase, ␣-galactosidase, ␤-galactosidase, ␤-glucuronidase, ␣-arabinosidase, ␣-mannosidase, ␣-fucosidase, arginine arylamidase, N-acetyl-␤-glucosaminidase, ␤-galactosidase-6-phosphate, glutamic acid decarboxylase, alkaline phosphatase, lipase (C 14 ), trypsin, ␣-chymotrypsin, alanine arylamidase, cystine arylamidase, glycine arylamidase, glutamyl glutamic acid arylamidase, histidine arylamidase, leucine arylamidase, leucyl glycine arylamidase, phenylalanine arylamidase, proline arylamidase, pyroglutamic acid arylamidase, serine arylamidase, tyrosine arylamidase, and valine arylamidase. It is capable of converting the isoflavones daidzein and genistein. The GϩC content of the DNA is 58.5 mol%. The type strain, HE8 (ϭDSM 22006), was isolated from human feces. Nucleotide sequence accession number. The 16S rRNA gene sequence of strain HE8 has been deposited in the GenBank nucleotide sequence database under accession number EU826403.
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